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METHOD OF MAKING CORRUGATED PART 

This invention relates to methods for corrugating parts and more 
particularly to methods for corrugating strut boots having planar end segments 
5 joined by an intermediate corrugated segment. 

BACKGROUND OF THE INVENTION 

Methods for corrugating hollow parts are known in which an 
10 extruder directs a hollow column with respect to moveable die blocks that shape 
the hollow colunm end to end with a plurality of convolutions. 

Examples of such molded parts and methods are shown in United 
States Patent Nos. 3,843,758, 4,319,872, 4,439,130, 4,718,844 and 5,531,583. In 
15 the past such molded parts have utilized a mold part that involves formation of a 
plurality of convolutions end to end of the mold block such that the resultant 
molded part is a corrugated tube suitable for use in irrigation and other like 
applications. 

20 It is also known to separately mold strut boots and the like that 

include planar end segments for connection to stationary and moveable members 
and wherein a plurality of convolutions are formed between the planar end 
segments for providing for relative movement between the stationary and 
moveable parts to which the strut boot is attached are formed by one or more 

25 molding steps. 

While suitable for their intended purpose none of the aforesaid prior 
art methods are able to meet cost and product rate objectives suitable for meeting 
the cost requirements of motor vehicle manufacturers and other customers 
30 requiring high quality, and low cost parts. 
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SUMMARY OF THE INVENTION 

According to the present invention these objectives are met by a 
method for continuously forming molded parts including providing an extruder; 
5 directing a hoUov^ colimm of plastic material from said extruder; providing a 
plurality of die blocks each including planar end segments having differing 
geometry and joined by intermediate convoluted segments; continuously moving 
such die blocks for receiving and forming the hollow column with planar end 
segments and intermediate convoluted segments and advancing the shaped column 
10 of plastic material from the continuously moving die blocks and providing a cutter 
synchronized to the movement of the shaped colxmm for separating the planar end 
segments to form one or more parts having planar end segments of the same or 
differing geometry in each part or with differing geometry from part to part. 

15 An object of the invention is to provide a process in which such 

planar end segments are formed with identical geometry and wherein a continuous 
molded extrusion shape is passed from the moveable mold blocks having a 
repeating pattern A-B-C-A-B-C defined by the expression (A-B-C)n. 

20 A fiirther object of the invention is to provide a process wherein the 

end segments are formed with differing geometries and wherein the continuous 
molded extrusion has a repeating pattern A-B-C-C'-B-A-A-B-C-C'-B-A defined by 
the expression (A-B-C-C'-B-A)n. 

25 Yet another feature of the invention is to provide extrudent material 

for the aforesaid process that is a thermoplastic flexible synthetic polymer such as 
thermoplastic vulcanizates (TPV's); thermoplastic polyolefms (TPO's); ionomer 
resins, such as Surlyn; flexible PVC resins; thermoplastic elastomers (TPE's); 
flexible polyurethane polymers and the base is a rigid thermoplastic such as 

30 polypropylene; filled polypropylene; talc-filled polypropylene; polyethylene; high 
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ABS resins- TPO resins; Nylon 

aensitypolyethylene;polystyren.P^^^^^^^ 
,,,,3;Me.nocenepoi^e.o^^^ 

thermoplastic vulcamzates (TPV s), therm P p^,,). 
resins, such as Surlyn; flexible PVC resms; thermoplastic 
5 flexible polyurethane polymers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

active view of apparatus for practicing the present 
Figure 1 is a perspective view oi w 


10 

invention; 


weeks used in the proeess otfte present inventton; 

,^e3isanen.at.eas.ee>evation...ew,pa«*secttonea,of 

a par, made by the proems of the present inventton; 

p.,re.isanenIar.edsidee,eva.ionaivie«o.™id.,oe.snsed. 

«^ 5 is an enlarged side eievationa, view, partially s^tioned, of 
Figure 5. s .^lodofthe present invention, 

another embodiment of a part made by the me 


25 


30 continuous 


DESCRIPTION OF PREFERRED EMBODIMENT 

to Figure 1 an extruding machine 10 is arranged to 
Referring now to Figure i , an .orrueating 
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»tc nf moveable mold tracks 
30, 32 — in acco^ance ^^^^^ ^ f„™ed .o«o« 

„„,ae. exuded part U is directed ftom^eb ^^^^ le, 

.„„rces of compressed heated air 22 
The machine 20 has kno»n sources o ^ P ^ 

,.isd.rec.edin.U,e.hei.as..p...-^--^^ 

expands and shapes the «be 12 agar^ * - ^ ^^ar 

sets of convotauons 1 5 and plan ^„ 

,2 aa itmoves ..m-Mo" »» ^ ^ „„,.„iea. emhodimen. of an 

Figure 3 represents a Strut DO t„ the diagram, a strut 

cotmecting end portions. 

,..eias.cshapedar.ic.ea^rdin.o.^^-^^^ 

eovering members and so on wh, h ^ exp ^^^^ ^ 

.esisrance. Snch articles are of me i^^^^^ snowmobiles, cons.ruc.ion machines 

..mobiles and suvs ^^^^'^^'^^ „.hine tools, hydraulic 
„ suchasbulldoze«.indusmalmachmessuc 

chines and pneumatic machmes. 

,„use«>which4.eelas.ioshapedaiticle 
°=^*"^-*''"':';::iessofthearticlemaybe 
.cordin..o«.epres».in— 
30 suitably selected wtootdeparongtr 
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........aeu...— ^^^^^^^^^^ 

level of 87 by toe Shore A seale, and *e^- - ^ ^-^^ ^^^^ ^^^^^ 

,0 tt,e features of fcinvennon ^ 3 ^ eorrugator 20 inctades 

^ .He ^^^^^^^^ eonveyor «ae^ 3^3 » 

„„.e«ofap.^Hyofd.eb.o*s30a ^ 

open »d elose .0 fonn a , ^„.,,ed tba. U joined and 

-.-^---^""r:,"*rl,ds:aeeag.ns.«Hcbrbe 
.epara.edby*ec„nveyor3l3 

ex.ruded.abe 12 is -"^^'^ ^f^^^ ,ob - 301 combine .0 fomr 

stt„tboo.s26showninF,g»re3. .,,,,ig^,ed 30k. The die surfaces 

.epeaUng semi-circular die surfaces ,^ by end 

3„UncludespacedseUotaUema«ngr.bsanvally 

0 geon,e«y surfaces defmedbycavittes30n, 300. 

■ is extruded into the rear portion 

^^'^^"'^:r:i:r:::o.her«uidunderpre^^^ 

of theblow moldmg ^ne, heat comp ^^^^ ^ 

.^oducedintothetubeto expand toes»^^n^ ^^^^_^^^^ 

,5 therebymoldannularcorrugauons" J ^ «e,mown. me 
of the Mbe ^d the surfaces a, ea«..es 30n^ ^^.^^^^ 
moving dleblocks30a-30j are dr.v^tntw-d^^P^^_^^^^^^^_^^,„^^^^^^ 

means shown schematically a, 35 >n F.gure ^ ^^^^ 

movesthecooperatingsetsofdieblocksonthecon 


in 

15 
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* A ,,ia<5tic tube 14 forwardly 

at a predetermined speed. 

^- nf the corrugated tube 14 is shown in 

respectively designated a. 26d, 26e. .^^ ^ „t , 

p,eferab.ywi,ha«3l,.iiic.™-ofnog.eat„th^^^^ ^^^^^^^^^ 

„o.ina. diantet. of about .040 ..,„ inches 

io mav have aa internal oiaiuct^ 
aia,„etet,torexample.mayha ^^_^^.^^.^^,„„„.25 

„ ^east^red at the intenor of the va hey . .^^ ^ 

h,ches.Ai«>.by«ayotexampie..he^.e ^ 

too, .ith each * 26e havng > ^ 3hout .26 inch, and the 

nh ,*=n measured ftom the annular 
^,*of.hea„nu,a,vaUeysta.enbe,wee„*e,unc«r 

15 adjacent ribs 26ebeing about .50 inch. 

^eentbodi«entsho«nin.igute3in*d.a-^^^^^ 
_par.-abicfotusetnas..eap.i^on^^^^^^^^^ 
sets of end segments 30n. 30o Conned on ^^^^^^^^^ ^„ 

,0 30U0n,. arts26.Th^P-^i^ 
oo™gatot20,theyfonn^.«^--^^^^^„^_^,ons2.ha. 

iSS^^^TlTfltedfor connections^ 


25 


30 


^^^tions-26b^6--P-^-_^^^ to .he end of one stnttboot 
same planar geomen, and are smt^ ^e planar geometry suitable for 
appUcationand.heends26chave*^s^e^-J^^^,^^^^^^^ 

eonnection to the opposite end of the one ^^^^ 
oncemoldedtotheaforesai-hapewmi. 

generally designatedHinFigure ..Ha. 
acoo,ingtan.35.hence,oa^. -^^^^^^^^ 
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14 at joints 25 formed between the end connections 26b, 26c. The separated parts 
24, 26 are then segregated from the scrap 28 trimmed by the cutter at a separator 
65. For purposes of definition th e segment 26 bcan be defined as a part segment A 
Gonstitutingajio^ geometry irittie molded part 26; the convolutions 

5 26a can be-defined^ a part segment B of shaped elastic material and segment 26c 
can^ be defined a s^jpartse^nenF^ constituting a non-convoluted geometry in the 
mcddedJuKei4_ of the same geonie tryjDf partsegmenL^ In such case, the 
continuous molded tube 28 has repeating segments A-B-C-A-B-C, etc defined by 
the following formula: 
10 (A-B-C)n 

However, it is more common that the ends of a part are not identical 
and that the design of the tooling and the process are enhanced when common 
elements are adjacent to each other for example, the end segments of smaller 

15 diameter in different parts are joined and the end segments of larger diameter are 
joined. In such case, shown in Figure 5, end segments 42a, 44a are joined by 
convolutions 46. The part segment 42a can be defined as part segment A and the 
part segment 44a can be defined as part segment C. In this embodiment the part 
segment C for one part differs slightly from another part and will be referred to as 

20 C\ In such case, a continuously molded tube 48 has repeating segments A-B-C-C j 
B-A-A-B-C-C'-B-A, etc defined by the following formula: 

(A-B-C-C'-B-A)n 

25 As in the case of the first embodiment, this configuration is formed by a plurality 
of mold blocks shown in Figure 4, they combine to form a mold half 50 having a 
tubular planar segment 52 with a reduced diameter segment 52a. The reduced 
diameter segment is in commxmication with spaced semi-annular cavities 54 
having valleys 56 and ridges 58 shaped to form one half of the convolutions 46 in 

30 the part shown in Figure 5. The mold part 50 fiirther includes a convergent 
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segment 60 that is joined to a semicircular portion 62 of reduced diameter to that of 
the tubular planar segment 52. The semicircular diameter portion 62 is joined to a 
second convergent segment 64 that merges with a radially inwardly located small 
diameter segment 66 of the mold half 50. The small diameter segment 66 merges 
with a generally vertically disposed wall segment 68 that merges with a 
semicircular surface 70 having a diameter similar to that of the portion 62. The 
mold half 50 includes a outwardly divergent semi-annular surface 71 that is joined 
to spaced semicircular cavities 72 having valleys 74 and ridges 76 to form one half 
of the convolutions 46 in the part shown in Figure 5. The mold half 50 terminates 
at its opposite end in a semicircular surface 78. When like mold halves are joined 
in the corrugator 20 they define the surfaces of the part 48 shown in Figure 5. 

As in the first embodiment, the process includes the steps of 
extruding a hollow tube of thermoplastic material; providing mold halves having 
surfaces with the formula (A-B-C-C*-B-A)n; shaping a tube 12 of heat 
thermoplastic material against the aforesaid surfaces of the joined mold halves 50 
(one shown in Figure 4); continuously feeding a molded tube 48 having ends and 
convolutions with the formula (A-B-C-C*-B-A)n fi"om the corrugator 20; passing 
the molded tube 48 through a cooling tank and a dryer then cutting the molded tube 
28 between the segments C-C to form separated elastic convoluted parts of either 
the same or differing end connection configurations. 

The embodiments of the invention in which an exclusive property 
or privilege is claimed are defined as follows. 


